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THE SYMPTOMS AND LESIONS OF SWINE-FEVER. 

By J. M'FADYEAN, M.B., B.Sc. 

To discuss in an exhaustive manner this highly important and wide
spread disease of pigs would lead me to greatly exceed the reasonable 
limits of such a paper as this. 1 I intend therefore to devote my 
remarks chiefly to the points that are of greatest importance from a 
practical point of view, or, I might say, from the point of view of the 
general practitioner. It is obvious that to him the main, one might 
almost say the only, concern in connection with the disease is to be 
able to diagnose it, since under the Contagious Diseases (Animals) 
Act the affected animals are generally slaughtered. I shall therefore 
confine myself for the most part to a consideration of the most 
characteristic symptoms and lesions. 

Symptoms. As is the case with many other diseases of the domes
ticated animals, the symptoms are not in themselves of great 
diagnostic value. In an outbreak the majority of the animals 
attacked give decided evidence of impaired health. Appetite is 
generally diminished, but even in moderately severe cases the pig 
may continue to consume a fair amount of food. Pulse is quickened, 
and the temperature is above the normal. In my experience, how
ever, very high temperatures are exceptional. Even in severe cases, 
that is in cases in which serious and extensive visceral lesions are 
present, the highest record may not be more than 3° above the normal 
(about 105° F.). 

The respiratory movements are as a rule increased in frequency, but 
t This article corresponds in substance to a paper recently read before a meeting of the North of England 

Veterinary Medical Association. 
H 
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the extent of this is very variable, depending upon the gravity of the 
lung lesions. 

Diarrhcea is frequently but by no means always present. In the 
early stages of the disease the animal is sometimes constipated. 
Eventually, however, if the pig is allowed to live diarrhcea sets in. 

The affected animals have a dull and dejected appearance, and 
incline to bury themselves in their litter. 

In the majority of cases there is discoloration of the skin, and when 
well marked it is of considerable diagnostic importance. In many 
instances, however, the skin eruption is absent, or so very slight as to 
be almost indiscernible. In some cases .the discoloration is almost 
general, but the parts where it is most constantly found are along the 
under aspect of the abdomen, on the inside of the thighs, and on the 
ears. The colour of the eruption when slight is pink with a tinge of 
blue. After death in very acute cases almost the entire skin may 
become of an intense livid hue. 

In very severe cases the cutaneous eruption has been described as 
vesicular or pustular, and it is said that actual gangrene of consider
able patches of skin may occur. These severer lesions I have never 
seen, and my own experience leads me to think that no great reliance 
can be placed on the skin lesions when taken alone as a guide in 
diagnosis. I have seen animals-both experimental and spontaneous 
cases-in which no distinct skin lesion was discoverable, notwith
standing that the post-mortem examination showed the pathognomonic 
visceral lesions to be very pronounced. 

Morbid Anatomy. I have referred briefly to the symptoms exhi
bited by swine-fever subjects, and among these for convenience I have 
included the skin eruption, though that, strictly speaking, is in most 
cases perhaps rather a lesion than a symptom. It is, however, like 
the impaired appetite, and the disturbed pulse, respiration, and tem
perature, a thing that when present is observable during life. The 
structural alterations to which I am now about to refer are, unfortu
nately, not discoverable until after death. 

The internal organs which are generally the seat of distinct struc
tural change in this disease are the bowel, the lymphatic glands, the 
lungs, and the liver. The stomach and the kidneys in exceptional 
cases are also notably affected. 

The Intestine. I shall take first and dwell at greatest length on the 
intestinal lesions, for these both in respect of their frequency and of 
their very precise nature are of chief diagnostic importance. 

The common and almost constant lesion in cases that have lived 
for a few days after the onset of the symptoms is the so-called swine
fever ulcer. For convenience' sake we may continue to call the lesions 
ulcers, though as a matter of fact they are not very correctly so 
designated. 

The seat of the ulcers is the mucous membrane of the large bowel, 
very exceptionally the terminal part of the ileum. In the large 
intestine the ulcers may be found at any part, from the point of the 
ca:cum to near the anus. They are seldom or never absent from the 
ileo-ca:cal projection and the adjacent parts of the ca:cum and colon. 

The number of ulcers is extremely variable. Sometimes, even when 
the disease has been allowed to run its course until recovery is setting 
in, the number does not exceed three or four. On the other hand, I 
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have seen a case in which from the beginning to the end of the large 
bowel there could not be found an area of four square inches of 
mucous membrane free from ulceration. 

In the same bowel ulcers of various sizes and obviously of very 
different ages may be found, as is exemplified in Plate III. A. 

Occasionally ulcers may be found as large as a florin or even larger, 
but these larger ulcers, which are generally irregular in outline, appear 
as a rule to be formed by the confluence of a number of smaller sores. 
The smallest ulcers recognisable to the naked eye are about the size of 
an ordinary pin's head, and between these and the larger there are all 
gradations of size. The small and medium-sized ulcers are approxi
mately circular in outline. The smallest when closely examined are 
found to have the form of a minute spot, isolated by a circular depres
sion, and recalling to mind the circumvallate papilla::. As the ulcers 
increase in size they take on a very characteristic concentrically ringed 
appearance. They still maintain as a rule a well defined edge, 
immediately beyond which there is a ring or collar of smooth and 
swollen mucous membrane. This ring is very evident in specimens 
that have been well preserved in spirit. The bowel contents adhere 
in a remarkable manner to the surface of the ulcers, which when 
washed are seen to be grey or bile-stained. As a rule these sores are 
not pitted. Their surface is level with that of the normal mucous 
membrane, or slightly raised above it. There is not, in fact, in the 
stage at which they are generally found any loss of substance, and the 
wall of the bowel at the seat of each ulcer is distinctly thickened. 

The importance of a knowledge of these appearances for the purpose 
of diagnosis cannot be over estimated. A single such ulcer will 
seldom be found, but even one would be sufficient to indicate beyond 
the least possibility of mistake the nature of the disease. It must be 
admitted, however, that such a case as that depicted in A. Plate III. is 
very exceptional in respect of the number of the ulcers. 

The earliest ulcers are as a rule found on the nipple-like ileo-ca::cal 
valve. The appearance of the valve at an early stage is represented in 
B. Plate III. The lesions here are so slight that they might easily be 
overlooked by anyone unaware of the necessity to specially examine 
this part of the bowel. In this position the commencing ulcers present 
themselves as small pin-head dark gray points, seated in little depres
sions of the swollen and injected mucous membrane. At a later stage 
the valve may be the seat of the larger ringed ulcerations. Even in 
the absence of any other microscopic lesion, the condition of the ileo
ca::cal valve figured in the plate would, I think, justify one in unhesitat
ingly diagnosing swine-fever. 

A very peculiar form of the bowel lesion is that in which the 
mucous membrane carries a number of blunt nipple-like projections, 
as large as a hazel nut, or even larger. These, which are known as 
" buttons" and ulcerous tumours, are attached by a broad base to the 
bowel wall, while their free surface has an appearance similar to that 
of the larger ulcers. These bodies probably indicate disease of several 
weeks' duration, but it is important to note that they may be found 
in the same bowel with ordinary ulcers of various sizes, down to those 
of pin-head dimensions. 

Such are the most common and characteristic forms of bowel 
lesion in this disease. I t remains to be said, however, that there 
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are cases in which the mucous membrane of the large intestine 
is the seat of a much more acute inflammation. in which, with 
intense general congestion of the mucous membrane, there are large 
irregular diphtheritic patches. From these a slight force serves to 
detach the necrotic bile-stained mucosa, exposing the intensely 
hypercemic submucous tissue. 

If a carefully prepared section of a small ulcer be slightly magnified 
(Fig. 1), it is seen that the central dark spot is composed of a necrotic 
patch involving the layer of LieberkUhn's glands, and passing also 
for a variable distance into the submucous stratum. The latter layer 

, 

F IG. J.-Section(notqnite perpendicular) through a smaIl ulcer(x about 5 times). 1. Normal mucous memo 
brane; 2. Normal submucous layer; 3. Inner muscular layer, also normal; 4. Necrotic part, 
involving whole thickness of the mucous membrane, and part of the submucous coat; 5. Swollen 
and slightly infiltrated Lieberkuhnian glands adjoining ulcer; 6. Thickened and infiltrated 
submucous layer. 

has acquired a breadth equal to double or treble the normal. It has 
its maximum thickness immediately under the necrotic glands, and 
gradually shades off to the normal as it is traced away from the 
central spot. It thus forms a sort of cushion, the necrotic patch, which 
is clearly mapped out by its manner of staining, resting in a dimple
like depression of its summit. A distinct fissure isolates the dead 
glands on either hand, and the glandular layer adjoining this is broader 
than normal. The muscular layer underneath the ulcer is also slightly 
thickened . 

. If a higher magnifying power be used, it can be seen that the 
swelling of the submucous coat is due to a dense infiltration with 
round cells, an infiltration which reaches its maximum along an 
irregular line corresponding to the base of the necrotic spot. Within 
the spot itself it is generally difficult or impossible, owing to the dense 
infiltration which preceded the necrosis, to distinguish the outlines of 
the original glands, and the muscularis mucosce is similarly destroyed. 
Passing across the fissure that isolates the spot on either side, it is 
seen that the glandular layer is densely infiltrated, the glands which 
are normally close packed being pushed asunder by innumerable 
round cells. Moreover, between these glands, and underneath them 
in the more or less infiltrated submucosa, there are minute capillary 
hcemorrhages. A curious and almost constant feature of the ulcer is 
that the necrotic part contains, well down into its depth, numerous 
particles of carbon and other foreign matter which have evidently 
made their way into it from the contents of the bowel, and similar 
particles are to be seen in the yet living glandular layer around the 
ulcer. 

Except in extent the larger ringed ulcers do not differ greatly from 
such an one as that just described. The infiltration, however, and the 
necrosis which follows it extend more deeply. into the wall of the 
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bowel, the muscular layers being generally distinctly thickened, and 
the muscular bundles more or less broken up by the inflammatory 
round cells. 

Fig. 2 represents the appearance presented by a section taken from 
the ileo-ccecal projection, showing intense infiltration of the mucous 
and submucous coats, not yet followed by the formation of a distinct 

FIG. 2.-Section (vertical) thro1\gh ileo·cre""l project ion (x 60). 1. l\Iucosa showing dense infiltration 
between the crypts, which are pushed asunder and partly destroyed; 2. Mm~cula.ris mucosoo. 
its continuity in large measure destroyed; 3. Submucous stratum showing dense ronnd~celled 
infiltration. Towa' :' . ~ ~ n ~ " , l' :en, its outline above 
being merged into 1 • • • I . . the submucous <'Oat, 
containing vessels. . I . 4. Inner muscular 
layer, bormal. 

slough or ulcer. The degree of infiltration which precedes the necrosis 
of the glandular layer appears to vary greatly, for, whereas in this 
case the glands are forced widely apart and largely destroyed, in other 
instances the glands can be distinctly made out in the dead part, 
appearing as if they had undergone coagulative necrosis, unpreceded 
by any marked infiltration. . 

It is necessary here to refer to a structural peculiarity of the mucous 
membrane of the pig's large intestine. On the ileo-ccecal valve and 
elsewhere throughout the large bowel there are minute saccular 
depressions of the layer of Lieberktihn's glands. On vertical section 
each of these depressions presents itself as a flask-shaped space with its 
mouth opening into the bowel. Into its sides and bottom open a number 
of crypts of Lieberktihn, which are inclined. at various angles. The 
space is lined by columnar epithelium, and the glands which open into 
it are imbedded in lymphoid tissue. These have been described by 
Klein as "flask-shaped glands." They are found chiefly on the ileo
ccecal projection, and many of the ulcers commence in connection 
with them. An inflammatory infiltration takes place in the wall of 
the space, pushing the glands apart and destroying them. Necrosis 
then sets in, and the dead tissue together with the accumulated 



106 GENERAL ARTICLES. 

secretion of the glands, makes up a little plug which with a slight 
force can be squeezed out, leaving a distinct pocket in the mucous 
membrane. All of the ulcers of the ileo-ca:cal valve, however, do not 
thus begin, some having their origin in a necrotic process attacking 
the ordinary uninvoluted layer of LieberkUl.m's glands. 

There is still another variety of gland to which allusion may be 
made, although it has no special relationship to the formation of the 
ulcers, viz., branched tubular glands placed in the submucous coat. 
In a mounted section they are distinctly visible to the naked eye, and 
when magnified they are seen to possess a body several times branched, 
which lies beneath the muscularis mucosa:, and a short duct opening 
between the ordinary Lieberktihn's glands. The duct, in fact, differs 
from the surrounding glands of Lieberktihn only in being wider and 
apparently less actively engaged in mucous secretion. Around the 
body of the gland there is more or less lymphoid tissue. 

The ulcerative or necrotic process does not appear to have a 
constant relationship to the lymphoid follicles· of the intestine. It 
happens, of course, that the submucous coat under many of the necrotic 
patches or ulcers contains solitary follicles, and when present they 
become swollen and infiltrated with round cells, until their outline is 
lost in that of the equally infiltrated surrounding tissue (Fig. 2). 
But on the other hand it is easy to find commencing ulcers which do 
not involve any solitary follicles. 

One of the most striking features of the common bowel lesion of 
swine-fever is the slowness with which the necrosed tissue is cast off, 
a fact which constitutes one of the points of marked contrast between 
this disease and typhoid fever of the human subject. Moreover, it 
explains the comparative rarity of severe intestinal ha:morrhage apd 
of perforation. I have never seen either in the living or the dead 
subject an indication of more than trifling ha:morrhage, and I have 
only once seen the bowel wall completely perforated. l 

The so-called ulcerous tumours exhibit a very interesting structure, 
and well illustrate the slight tendency to perforation. If a section of 
one of these be slightly magnified, the various layers of the intestinal 
wall are seen to be affected as follows: The mucosa is necrotic over 
the free end and part of the sides of the projection. Here as a rule the 
death of the layer of glands does not appear to have been preceded by 
much infiltration, and the outlines of the individual glands with a 
sufficient magnifying power can still be discerned. The muscularis 
mucosa: is also still recognisable. As the layer of necrotic glands is 
traced over the sides of the tumour, it is seen to pass somewhat 
abruptly into the still living and comparatively normal mucous 
membrane. Immediately adjoining the necrotic part, however, the 
mucous membrane is slightly infiltrated, the interglandular tissue and 
the muscularis mucosa: being rich in round cells. Turning attention 
next to the submucous coat, that layer is seen to be greatly increased 
in breadth. Its maximum breadth is towards the free end of the 
tumour, at which point it is three or four times the normal, and it 
gradually shades off towards the base. The addition to the thickness 
of this layer has evidently been brought about by a dense inflam
matory infiltration, which has led to the necrosis of almost the entire 

1 This was in a specimen exhibited before the Students' Society by Mr Ernest Morgan, M.R.C. V.S., then a 
student of the Dick Veterinary College. 
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stratum. In the dead part the larger vessels and the clusters of fat 
cells are still distinctly recognisable, and adjoining the inner muscular 

FIG. S.-Section (near vertical) through a H button to or ulcerous tumour (x about 5 times). 1. Subserous 
connective tissue layer, greatly thickened at base of tumour; 2. Outer muscular layer, slightly 
thickened and infiltrated under tumour; 3. Inner muscular layer, showing marked compres
sion and separation of its bundles towards the centre of the tumour; 4. Layer of Lieberkuhu's 
glands, becoming slightly swollen over the side of the tumour; 5. Submucous coat with 
clusters of fat cells, showing great increase in thickness as it is traced into the tumour; 
6. Stratum of necrosed crypts of Lieberkuhn ; 7. Similarly necrosed part of submucous layer; 
8. Irregular densely infiltrated line of demarcation under necrosed part of tumour. 

layer the necrosed part is limited by an irregular densely infiltrated 
line. The inner muscular layer of the bowel is nearly normal on each 
side at the base of the tumour, but as it is traced upwards its bundles 
are seen to become more and more invaded by inflammatory new 
tissue. The individual bundles towards the centre of the free end of 
the tumour appear to be drawn out in their length, and the new tissue 
forms half their substance. This muscular layer is here, like the 
submucous coat, much increased in thickness, but the irritation 
being less intense the infiltration has not as in the submucous coat 
culminated in necrosis, and the wall of the bowel is therefore 
strengthened. The changes in the outer muscular layer are similar, 
but less intense. Lastly the inflammation has reached the subserous 
and serous strata, leading to thickening, and sometimes to adhesion 
between adjacent spots of the peritoneum. 

The mode of healing of the swine-fever ulcers I have not yet been 
able to follow, frpm lack of specimens in the later stages of the disease. 
There can be no doubt that when the animal is allowed to live, and 
when recovery sets in, the necrosed mucous membrane must eventually 
separate as a slough, regeneration taking place from. the sides and 
bottom of the sore, and leaving a distinct pitted scar destitute of the 
crypts of LieberkUhn. 

The Lymphatic Glands.-These are always more or less affected. 
The abdominal and thoracic groups of glands are in all except the 
mildest cases distinctly enlarged. Sometimes they are not markedly 
discoloured; but when the lung and bowel lesions are severe, the 
bronchial and abdominal glands are dark red or almost black in 
colour. A microscopic examination in these cases shows intense con
gestion of the vessels of the gland, with h<emorrhages into the lymph 
sinuses and follicles. The lesions found in the lymphatic glands are not 
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of great diagnostic value, and they are not required where there is an 
opportunity to examine the bowel. In a dressed carcase, however, 
suspicion ought to be excited when the lumbar and iliac groups of 
glands are large and dark, particularly if that is coupled with skin 
discoloration. 

The Liver. In many cases the liver does not show, beyond some con~ 
gestion, any marked change to the naked eye. As might be expected, 
however, when extensive bowel lesions are present, a microscopic 
examination shows distinct structural alteration. The most common 

FIG. 4.-Section of liver (x 50). 1, 1. Dense pel'ilobular infiltration with rounu cells; 2, 2. Clumps of 
leucocytes between the hepatic cells. 

form which that takes is a perilobular or interstitial infiltration with 
round cells, similar to that shown in Fig. 4. Smaller clusters of 
leucocytes are present between the liver cells, which are sometimes 
in a condition of cloudy swelling. In severer cases hcemorrhages and 
minute spots of-necrosis are found. It need hardly be said that these 
lesions are not pathognomonic of this disease. 

The Lungs. Klein says" both lungs are invariably affected." That is 
certainly a mistake. At the same time, cases in which the lungs have 
entirely escaped are rarely met with, and such instances would pro
bably be still more rare if the disease were always allowed to run its 
natural course. The extent to which the lungs are attacked varies 
very greatly, but it may shortly be said that the most constant lesion 
is that of bron.ho~pneumonia, combined with collapse, and in severe 
cases with a marked tendency to hcemorrhages into the alveoli. 

Fig. 5 represents the conditions which are very often encountered. 
Almost the entire lobule exhibits the typical changes of a catarrhal 
pneumonia. The alveolar walls are not notably thickened, nor are 
their capillaries at this stage much congested. The alveolar epithe~ 
lium has lost its squamous character, its place being taken by large 
irregular germinating cells. Within the lumen of the alveolus there 
are more or less dense masses of catarrhal cells, obviously derived by 
proliferation from the altered alveolar epithelium. In most cases the 
nuclei of these cells stain distinctly, but here and there the cells are in 
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a state of disintegration. Some of the alveoli, particularly under the 
pleura, are occupied by more or less altered blood. The smaller 

I 
FIG. 5.- Section of lung (x fiO). 1. Swollen ano Intiltrateu interlobular septUlll; 2. Pleula; 3,3'. Oblique 

sections of small bronchi filled with catarrhal cells; 4. A subpleural alveolus containing 
blood; 5,5'. Alveoli filled with catarrhal cells. 

bronchi participate in the catarrhal change, and many of them are 
almost or quite obstructed by cast-off epithelial cells. In other cases 
the lumen of the bronchus is filled with blood. The smaller tubes, 
even when the epithelium is comparatively healthy, show marked 
peribronchial infiltration with round cells. 

The interlobular connective tissue is generally cedematous and 
infiltrated. Sometimes the cedema and swelling of the septa are 
almost general over both lungs, and the lobules are then mapped out 
with great distinctness. In such cases, particularly if there is also 
marked pleurisy, the appearance closely resembles that of the lung in 
pleuro-pneumonia of cattle. The pleura may be extensively inflamed; 
and even where to the naked eye it appears almost normal, the micro
scope shows that over the pneumonic lobules it is slightly inflamed, 
its surface being covered by a thin fibrinous layer. 

Tlte Kidneys. These organs are only exceptionally affected. Some
times the cortex is the seat of numerous petechial hcemorrhages, and 
under the microscope the blood is seen to be effused between the 
tubules or into Bowman's capsules. The epithelium of the convoluted 
tubes may be in a condition of cloudy swelling or desquamative 
catarrh. 

The Spleett. In almost all the cases that I have seen the spleen 
appeared normal in size and in structure, but that fact deserves to be 
mentioned although of a negative character. 

Having now shortly described the most constant and che.racteristic 
structural changes found in animals affected with swine-fever, two very 
important questions may be propounded. The first of these is-What 
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will justify one when called in to investigate an outbreak of disease 
among pigs in diagnosing swine-fever? The second is-Is swine
fever the only epizootic affection at present prevailing among pigs in 
this country? 

The first question I would venture to answer by saying, that the 
only lesion that is absolutely characteristic of swine-fever is the 
common bowel lesion already described, and, consequently, in the 
absence of that a certain diagnosis cannot be made. Klein's 
statement that both lungs are invariably affected has already been 
quoted, and as is well known it was proposed by him to designate 
the disease Pneumo-enteritis of the pig. But even if lung lesions 
were constant (which, however, is not the case) it can hardly be 
held that the same lesions may not be found in other diseases. 
In other words, a pig like other animals may quite independently of 
swine-fever be the subject of catarrhal pneumonia, combined with 
pleurisy, collapse, and ha:morrhages into the lung substance. If there 
is thus nothing pathognomonic in the lung lesions in swine-fever, the 
same may be said with greater force regarding the structural changes 
met with in the lymphatic glands, liver, skin, and kidney. 

On the other hand, the peculiar circular ringed necrotic patches or 
ulcers found in the large intestine constitute a most distinctive lesion, 
and when discovered they absolutely settle the nature of the disease. 
In very mild cases, or where the illness has only lasted for a day or 
two, such well-formed ulcers may not be present; but in almost every 
animal showing symptoms in an outbreak of swine-fever, the minute 
ulcers already described and figured as occurring on the iIeo-c<ccal 
valve will be found, and so far as I am aware they are not found in 
any other disease. 

It perhaps would be rash to deny that a pig might even die from 
swine-fever before these bowel lesions have had time to form. But such 
cases are very exceptional. Where a number of pigs are attacked 
with the disease, the post-mortem examination will reveal in some of 
them the small commencing ulcers of the iIeo-ca:cal valve, or the 
larger ringed necroses of the large intestine. 

The other question, viz. Is swine-fever our only porcine epizootic? 
is intimately connected with the first. It may be observed here, in 
the first place, that the term swine-fever was a singularly unfortunate 
one to select for the disease, in view of the very decided possibility 
that pigs might be subject to more fevers than this one. In fact, we now 
know that there exist at least three distinct infectious or contagious pig 
diseases, viz., our own well-known swine-fever, the French Mal Rouge, 
and the German Schweilleseuche (swine-plague). Until quite recently 
the utmost confusion prevailed concerning these three maladies, and 
even now there appears good reason to believe that outbreaks of the 
same disease are by some observers set down as swine-fever, and by 
others as swine-plague. We seem, however, to have made a distinct step 
in advance within the last year or two; for whereas swine-fever and 
Mal Rouge were generally assumed to be the same disease, they have 
now been clearly differentiated. In Mal Rouge a skin eruption appears 
to be constant; but, beyond ha:morrhages in the various organs of the 
body (liver, spleen, lung, intestine), there does not seem to be any 
characteristic lesion. The very definite form of bowel ulceration so 
constantly found in swine-fever has not, so far as I am aware, been 
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described as occurring in Mal Rouge. There is no reason to suspect 
that any cases of the latter disease have as yet been observed in this 
country. 

There is certainly, however, a possibility that with us diseases other 
than swine-fever are being returned under that name-that, for example, 
cases of the German swine-plague may be so mistaken. It is pertinent 
therefore to ask what are the pathognomonic symptoms and lesions of 
the latter affection. The following is the description by Loeffler and 
Schutz of a pig badly affected :l-Skin of belly, especially in axillary 
and inguinal regions, very red; lungs congested; spleen swollen and 
dark; mucosa of stomach and small intestine reddened, with numerous 
ecchymoses; follicles swollen; mesenteric glands enlarged, brownish 
red and h<emorrhagic; liver showed cloudy swelling. 

Salmon 2 claims to have demonstrated the existence in the United 
States of a pig epizootic which is quite distinct from hog-cholera 
(swine-fever), and which he assumes to be identical with the German 
Schweineseuche. In passing, it may be noted here that the identity 
of Amercan hog-cholera and British swine-fever is fully established. 
The description and drawings of the lesions given in the Annual 
Report of the Commissioners of Agriculture of the United States for 
1880, dearly proved the identity of the two diseases to anyone 
acquainted with the morbid anatomy of swine-fever. Salmon thus 
describes the newly-differentiated American disease, which he desig
nates Swine-plague: "This affection appears to begin as a broncho
pneumonia, but this extends-the lung tissue becomes completely 
hepatized, then caseous. The inflammation also extends to the pleura, 
and sometimes causes it to become attached to the thoracic walls. 
Sometimes cavities are found between the adherent pulmonary and 
costal pleura, which contain a yellowish turbid liquid, and frequently 
the diaphragm is firmly attached to the principal lobe. The parts of 
the lung first attacked become converted into homogeneous greenish 
or yellowish-white masses sharply defined from the surrounding tissue, 
and caseous in nature. This lesion is generally limited to a few 
lobules, but in some cases the whole lobe is involved. Generally there 
are no intestinal lesions, but sometimes these are present, and on 
superficial examination might easily be confounded with hog-cholera 
ulcers, particularly if the difference between the two had never been 
previously recognised. The intestinal lesion in swine-plague is a 
yellowish croupous exudate, attached to the mucous surface in irreg
ular masses varying greatly in size. This exudate may be easily 
detached, when the mucous membrane beneath it is found to be pale 
and slightly depressed. At a later stage in severe cases of the disease, 
when the inflammation has a diphtheritic rather than a croupous 
character, the necrosed mucosa sloughs off leaving a superficial erosion 
or a shallow ulceration." 

In this disease, then, both lung and bowel lesions may be present in 
the same animal. Salmon himself states that in one large outbreak of 
Hog-cholera (swine-fever) only about 75 per cent. of the animals had 
intestinal ulceration, and that more than 50 per cent. had lung lesions. 
The presence or absence of either lung or bowel affection would 
therefore, according to Salmon, be insufficient to distinguish between 
the two diseases. So far as structural changes are concerned, he 

1 Arbeiten aus dem Kaiser, Gesund. Vol. 1., 1885. 2 J onrna1 of Compo Med. and Surgery, April 1888. 
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appears to base his diagnosis when both lung and bowel lesions are 
present on the different nature of the lesion in the two cases. He 
draws the following distinction regarding the lung lesions :-" In 
swine-plague the alveoli and small bronchi are plugged with cellular 
masses, the pleura is thickened, and may be adherent, the lung 
tissue may become necrosed and caseated. When the lungs are 
affected in hog-cholera the lesion is generally of a h<emorrhagic 
character, the tissue is soft, spongy, and the alveoli are full of air." 

Now, with reference to this description of the lung lesion in swine
fever, I must emphatically state that it does not at all correctly 
describe the conditions most commonly found in cases occurring in 
this country, indeed these conditions accord quite as closely with the 
speCial characters that Salmon ascribes to the lung lesion of his so
called swine-plague. 

But Salmon appears to base his differentiation less upon the nature 
of the lesions than upon the characters of the micro-parasites which he 
considers to be the cause of the two diseases. I hesitate to conduct 
the readers of this paper into such a pathological morass as the present 
state of our knowledge regarding the micro-organisms associated with 
these diseases. But to show how very great is the necessity for further 
investigation, I may briefly refer to the conflicting statements made in 
this connection by different observers. 

Klein in the Reports of the Medical Officer of the Local Govern
ment Board for 1877 and 1883 described an organism isolated by him 
from swine-fever organs, and which he considered to be the cause of 
the disease. This organism was a motile bacillus two or three times 
as long as the bacterum termo, forming spores, and growing in liquid 
cultures into long leptothrix filaments. With pure cultures he 
claimed to have excited the disease in pigs, mice, and rabbits. On 
pigeons the cultures produced no effect. , . 

Salmon has isolated an organism with which he can experimentally 
excite Hog-cholera. It is motile like Klein's organism, but only 
about half the size. It does not form spores, and it is fatal to pigeons 
in considerable doses. 

MM. Cornil and Chantemesse during the past year investigated 
epizootics among pigs in the neighbourhood of Paris and at Marseilles. 
They concluded that the two epizootics were of the same nature, 
and identical with German swine-plague, but .a perusal of the 
description of the lesions leaves in my mind no doubt that the 
Marseilles outbreak was swine-fever. From the diseased pigs they 
isolated a small oval non-motile bacterium with which they repro
duced the disease in pigs, mice, and guinea-pigs, but it had no effect 
on pigeons. 

MM. Rietsch, J obert, and Martinaud investigated the before
mentioned Marseilles outbreak, and isolated a motile bacillus 
which by comparison they found to be different from Salmon's 
organism. With cultures of this organism they reproduced the 
disease in the pig and killed mice, but little or no effect was produced 
on rabbits. 

Finally, Selander has described an organism isolated by Dr Bang 
from a pig attacked during an epizootic that raged in Sweden and 
Denmark last autumn, and which there is little room to doubt was 
swine-fever. This organism was a motile bacillus which reproduced 
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the disease in the pig, and was fatal to mice, guinea-pigs, and rabbits, 
but had no effect on pigeons. 

The ordinary practitioner may well despair of distinguishing 
between swine-fever and swine-plague if the characters of the specific 
organism of each disease are mainly to be relied upon for the diag
nosis. Indeed, it will, I think, be generally considered by those who 
have had much experience of swine-fever here, that Dr Salmon has 
not very clearly proved the existence of two distinct porcine epizootics 
on the American continent. 

In conclusion, I would repeat that nothing justifies an absolute 
diagnosis of swine-fever except the discovery of the intestinal ulcer, in 
one or other of the forms described and figured in the earlier part of this 
paper. I think that while a tolerably' safe guess may in many cases be 
made from the examination of affected animals during life, a certain 
diagnosis can only be made after a post-mortem examination. In 
some cases, of undoubted swine-fever the characteristic lesion of the 
bowel may not be found in the first animals examined, for the pigs 
may have died or been killed before a sufficient time had elapsed to 
permit of the formation of the ulcer. But I have never seen an out
break of pig disease of an epizootic character in which the majority of 
the animals did not present these bowel lesions. If there are any who 
have had a contrary experience-who have seen whole outbreaks in 
which none of the animals had this bowel lesion-it is very desirable 
that they should place it on record, for by that means only can a 
second disease, if it exists with us, be differentiated. 

ON THE RELATION OF SCROFULOUS GLAND 
DISEASE TO OTHER FORMS OF TUBERCU

LOSIS: AN EXPERIMENTAL INQUIRy.1 

By FREDERIC S. EVE, F.KeS., Assistant-Surgeon to the London 
Hospital; Curator of the Pathological Museum, Royal 

. College of Surgeons. 

SOME two years ago, while writing a brief article on scrofula and 
tuberculosis for a student's Manual of Surgery,2 my attention was 
drawn to the differences of opinion existing on the precise relation of 
scrofulous gland disease and affections described as tuberculous. I 
found that some clinical teachers with large experience in diseases 
of childhood still maintained that the two affections were practically 
distinct, while among pathologists some taught that scrofula and 
tuberculosis were synonyms for the same disease; others that in 
scrofula the tuberculous virus was so profoundly modified as to con
stitute a special variety. The latter view was strongly supported by 
some experiments of M. S. Arloing,3 which appeared to prove that 
inoculation with material from scrofulous glands was innocuous to 
rabbits, while it produced general tuberculosis in guinea-pigs. 

The significance of this assertion, if well established, is clear, when 
it is state9 that material from true tuberculous diseases produces 

1 Read before the Pathological Society of London, November, 1887. 
2 Treves's Manual of Surgery, vol. i. p.216. 3 Comptes Rend«., tome xcix. 1884, p. 661. 




